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Agenda	
  

•  Scien+fic	
  Jus+fica+on	
  
•  Resource	
  Management	
  Goal	
  
•  Nitrogen	
  Deposi+on	
  Reduc+on	
  Plan	
  &	
  Con+ngency	
  Plan	
  
•  Monitoring	
  &	
  Trends	
  
•  NOx	
  and	
  Ammonia	
  Updates	
  
•  Lessons	
  Learned	
  
•  Approach	
  for	
  achieving	
  2012	
  milestone	
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water chemistry 

Effects on aquatic 
animals (episodic 
acidification) 

Lethal effects on fish, other 
aquatic animals (chronic 
acidification) 

Natural 
background 
N deposition 

Current wet 
N deposition 
in Rocky 
Mountain NP 

Surface water N 
saturation 

Rocky Mountain NP: Continuum of Impacts to Ecological Health–    
As N deposition rates increase, more resource types are impacted 

Changes in 
tree chemistry 

Change in alpine  
plant species  

Change in aquatic plant 
species composition 

Forest decline 
(acidification 
effects on trees) 

“weight of evidence” indicating 
ecosystem health decline on east 
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NDRP	
  Resource	
  Management	
  Goal	
  

•  Current 5-year average wet 
deposition is ~ 3.0 kg N/ha/yr 
(equivalent to 2.7 lbs N/acre/yr)  

•  Natural background estimated at 0.2 
kg N/ha/yr 
•  Current	
  deposi5on	
  about	
  15.5	
  5mes	
  

higher	
  than	
  pre-­‐industrial	
  levels 

•  Peer-reviewed research shows 
significant harmful effects to 
ecosystems occur at wet deposition 
levels above 1.5 kg N/ha/yr. 
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•  Plan	
  endorsed	
  by	
  NPS,	
  EPA	
  and	
  CDPHE	
  and	
  the	
  Colorado	
  
Air	
  Quality	
  Control	
  Commission	
  on	
  August	
  16,	
  2007	
  

v Significant	
  Aspects	
  of	
  the	
  Plan	
  
1)  Management	
  approach	
  based	
  on	
  collabora+ve	
  process	
  
2)  Voluntary	
  approach,	
  no	
  mandatory	
  requirements	
  or	
  

standards	
  
3)  Sets	
  long-­‐term	
  (25	
  year)	
  resource	
  management	
  goal	
  
4)  Sets	
  +meline	
  and	
  interim	
  (5-­‐year)	
  milestone	
  goals	
  intervals	
  

to	
  achieve	
  nitrogen	
  reduc+on	
  goal	
  by	
  2032	
  
5)  Strategies	
  to	
  achieve	
  goal	
  
6)  Iden+fies	
  op+ons	
  that	
  can	
  be	
  implemented	
  on	
  a	
  voluntary	
  

basis	
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Nitrogen	
  Deposi+on	
  Reduc+on	
  Plan	
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Loch Vale Nitrogen Deposition Reduction Plan Glidepath  
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Rocky Mountain National Park  
Wet Nitrogen Deposition at Loch Vale Monitor 



 

•  Plan	
  endorsed	
  by	
  NPS,	
  EPA	
  and	
  CDPHE	
  and	
  the	
  Colorado	
  
Air	
  Quality	
  Control	
  Commission	
  on	
  June	
  22,	
  2010	
  

	
  	
  
v Adap+ve	
  management	
  approach	
  consis+ng	
  of	
  5	
  
elements:	
  
1.  Data	
  Tracking	
  Plan	
  	
  
2.  Triggering	
  Mechanism	
  
3.  Recommending	
  &	
  Implemen+ng	
  Con+ngency	
  Measures	
  
4.  List	
  of	
  Poten+al	
  Con+ngency	
  Measures	
  
5.  Public	
  Outreach	
  &	
  Par+cipa+on	
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Nitrogen	
  Deposi+on	
  Reduc+on	
  Con+ngency	
  Plan	
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Monitoring	
  Regional	
  Nitrogen	
  Deposi+on	
  Trends	
  To	
  Determine	
  Effec+veness	
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Monitoring	
  &	
  Tracking	
  Report	
  Update	
  (2011)	
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» Has nitrogen deposition decreased at RMNP or other sites in the region? 
• Long-Term Statistical Trend (1984-2011): 

•  No trend in wet nitrogen deposition (went from increasing to flat!) 

•  Ammonium is increasing at 3 out of 5 sites 

•  No trend in nitrate 

• Short-Term 5 or 7 year Statistical Trends (2007-2011 or 2005-2011): 

•  No trend in wet nitrogen deposition 

•  Ammonium is decreasing at 1 out of 5 sites 

•  Nitrate is decreasing at 2 out of 5 sites 

• Co-located site  

• Passive ammonia samplers 

 



Nitrogen	
  Reduc+ons	
  (on-­‐the-­‐way)	
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Na+onal	
  Air	
  Emissions	
  Monitoring	
  Study	
  (NAEMS)	
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• Study	
  result	
  of	
  2005	
  voluntary	
  agreement	
  between	
  EPA	
  and	
  
Animal	
  Feeding	
  Opera+on	
  (AFO)	
  Industry	
  	
  
• Par+cipants:	
  broiler,	
  swine,	
  egg-­‐layer	
  and	
  dairy	
  industries	
  
• 25	
  study	
  sites	
  in	
  10	
  states	
  monitored	
  from	
  2007	
  –	
  2010	
  	
  
• March	
  13,	
  2012	
  FR	
  No+ce	
  for	
  public	
  comment	
  on	
  documents	
  
• Forma+on	
  of	
  “Animal	
  Feeding	
  Opera+ons	
  Emission	
  Review	
  
Panel”	
  

• Public	
  mee+ngs	
  held	
  in	
  March,	
  August,	
  October	
  2012	
  
• Draa	
  report	
  submibed	
  to	
  Science	
  Advisory	
  Board	
  and	
  Public	
  
on	
  December	
  3,	
  2012	
  



Lessons	
  Learned	
  
• Ammonia	
  emissions	
  from	
  agricultural	
  areas	
  are	
  seasonal.	
  

• Iden+fies	
  the	
  need	
  for	
  seasonal	
  management	
  prac+ces.	
  
• Early	
  Warning	
  System,	
  especially	
  during	
  spring	
  and	
  fall.	
  

• Nutri+onal	
  Trials	
  
• Managing	
  crude	
  protein	
  and	
  phase	
  feeding	
  can	
  reduce	
  the	
  
amount	
  of	
  ammonia	
  emibed	
  from	
  the	
  animal.	
  
• Impact	
  on	
  animal	
  performance/muscle	
  s+ll	
  unknown	
  

• Growth	
  Hormones/Implants	
  	
  
• High	
  cost	
  and	
  societal	
  concerns	
  

• Large	
  scale	
  nitrogen	
  balance	
  studies	
  needed	
  to	
  quan+fy	
  how	
  
much	
  ammonia	
  is	
  lost	
  during	
  specific	
  manure	
  handling	
  prac+ces	
  
such	
  as	
  breaking	
  manure	
  mounds,	
  turning	
  compost,	
  land	
  
applica+on,	
  pumping	
  lagoon	
  effluent	
  to	
  a	
  center	
  pivot,	
  etc.	
  

	
  
RMNP	
  Agriculture	
  Subcommibee	
  	
  -­‐	
  Research	
  Progress	
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• USDA,	
  NRCS	
  Ammonia	
  Air	
  Quality	
  Ini+a+ve	
  
• Targeted	
  cost-­‐share	
  BMP	
  program	
  

	
  
RMNP	
  Agriculture	
  Subcommibee	
  
Recent	
  Developments	
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• “Early	
  Warning	
  System”	
  would	
  advise	
  agriculture	
  producers	
  to	
  avoid	
  
high	
  nitrogen-­‐emigng	
  ac+vi+es	
  (e.g.	
  manure	
  handling)	
  during	
  specific	
  
periods	
  of	
  +me	
  when	
  weather	
  condi+ons	
  could	
  readily	
  transport	
  
nitrogen	
  into	
  the	
  park	
  (CSU)	
  
• 2	
  year	
  Early	
  Warning	
  System	
  Development	
  Pilot	
  	
  
• Approx.	
  $189K	
  commibed	
  

• $44k+	
  Colorado	
  Agriculture	
  Industry	
  
• $10k	
  Rocky	
  Mountain	
  Na+onal	
  Park	
  
• $40k	
  NPS	
  Air	
  Resource	
  Division	
  
• $20k	
  CDPHE	
  APCD	
  
• $30k	
  poten+al	
  from	
  CDPHE	
  DEHS	
  
• Texas	
  A&M($20k),	
  CSU($25k)	
  in-­‐kind	
  support	
  
• EPA	
  is	
  looking	
  for	
  addi+onal	
  research	
  funds	
  to	
  support	
  system	
  development	
  

	
  

	
  



v Air	
  quality	
  issues	
  at	
  RMNP	
  are	
  a	
  long-­‐term	
  
problem.	
  

v Ac+ons	
  being	
  taken	
  today	
  are	
  shaping	
  the	
  
dialogue,	
  course	
  and	
  process.	
  

v More	
  research	
  is	
  needed	
  to	
  develop	
  
effec+ve	
  and	
  cost-­‐effec+ve	
  prac+ces.	
  

	
  
RMNP	
  Agriculture	
  Subcommibee	
  Reflec+ons	
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v There	
  are	
  a	
  lot	
  of	
  pressures	
  on	
  agriculture.	
  The	
  voluntary	
  approach	
  is	
  
vital	
  to	
  researchers	
  and	
  producers.	
  

v Need	
  to	
  think	
  holis+cally	
  about	
  all	
  environmental	
  issues	
  facing	
  
agriculture.	
  

v Ag	
  industry	
  needs	
  certainty	
  built	
  into	
  voluntary	
  efforts.	
  



Ini+a+ve	
  -­‐	
  Lessons	
  since	
  2005	
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•  Working	
  on	
  ability	
  to	
  communicate	
  effec+vely	
  and	
  consistently	
  

•  Recognizing	
  that	
  collabora+on	
  is	
  a	
  journey	
  
•  Nitrogen	
  deposi+on	
  is	
  a	
  complex	
  issue	
  with	
  many	
  moving	
  parts	
  

•  Different	
  agency	
  objec+ves	
  
•  Par+cipa+on	
  shias	
  (agency	
  roles)	
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Weight	
  of	
  Evidence	
  Approach	
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•  Mul5ple	
  determinants	
  for	
  milestone	
  achievement	
  

•  	
  Factors	
  for	
  considera5on	
  (under	
  review	
  by	
  MOU	
  agencies):	
  

•  Regional	
  site	
  short-­‐	
  and	
  long-­‐term	
  trends	
  

•  Emission	
  trends	
  and	
  scheduled	
  reduc5ons	
  

•  Future	
  ammonia-­‐focused	
  projects	
  with	
  poten5al	
  for	
  

reduc5ons	
  

•  Na5onal	
  and	
  state-­‐level	
  understanding	
  and	
  collabora5on	
  
of	
  ammonia	
  emissions	
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Questions? 
 
 
 

 
Lisa Clarke 
Colorado Department of Public Health and Environment 
303-692-3117 Lisa.Clarke@state.co.us 
 
RMNP Website: www.colorado.gov/cdphe/RMNPinitiative 
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